A mutation in the follicle-stimulating hormone receptor occurs frequently in human ovarian sex cord tumors.
A subset of ovarian tumors, referred to as sex cord-stromal tumors, produce endocrine manifestations due to the secretion of estrogens or androgens. Because gonadotropins induce the growth, differentiation, and function of the steroid-producing cells of the ovary, we hypothesized that mutations in the FSH receptor (FSH-R) might occur in this group of tumors. Ovarian sex cord tumors (n = 13), small cell carcinomas of the ovary (n = 3), and control DNA specimens (n = 116) were screened for mutations in the transmembrane domains of the FSH-R. A heterozygous T-->C mutation was found at nucleotide 1777 that converts codon 591 from phenylalanine to serine (F591S). This sixth transmembrane domain mutation was found in 9 of 13 (69%) sex cord tumors and 2 of 3 ovarian small cell carcinomas, but it was not present in control specimens, including 5 normal ovaries, 5 nonsex cord ovarian tumors, 16 thyroid tumors, or 90 specimens of peripheral blood leukocyte DNA, suggesting that this nucleotide change is not a polymorphism. The functional effects of identified mutations were assessed by expression of the wild-type or the F591S mutant FSH-R in COS-7 cells. The F591S mutation eliminated FSH-stimulated cAMP production, and a similar effect was observed when this mutation was introduced into the homologous location of the LH receptor. The high prevalence of the F591S mutation in the FSH-R suggests that it plays a role in the development of ovarian sex cord tumors.